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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small and 
high-output optical amplifier. 

SOLUTION: A quartz optical waveguide 2 comprising a 



quartz core 21 and a clad 22 as well as an excitation 
light source 3 comprising a multi-mode semiconductor 
laser is integrated on a silicon substrate 4. The core 21 
is doped with rare earth element such as erbium, 
praseodymium, or thulium. The excitation beam is made 
incident into the clad 22 from the crossing direction 




where the signal beam is propagated in the core 21 , so 
that the rare earth element in the core 21 comes into a 
highly excited state. Thus, the signal beam propagated 
in the core is amplified. 
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